Background-The primary aim and central hypothesis of the study are that a designated syncope unit in the emergency department improves diagnostic yield and reduces hospital admission for patients with syncope who are at intermediate risk for an adverse cardiovascular outcome. Methods and Results-In this prospective, randomized, single-center study, patients were randomly allocated to 2 treatment arms: syncope unit evaluation and standard care. The 2 groups were compared with 2 test for independence of categorical variables. Wilcoxon rank sum test was used for continuous variables. Survival was estimated with the Kaplan-Meier method. One hundred three consecutive patients (53 women; mean age 64Ϯ17 years) entered the study. Fifty-one patients were randomized to the syncope unit. For the syncope unit and standard care patients, the presumptive diagnosis was established in 34 (67%) and 5 (10%) patients (PϽ0.001), respectively, hospital admission was required for 22 (43%) and 51 (98%) patients (PϽ0.001), and total patient-hospital days were reduced from 140 to 64. Actuarial survival was 97% and 90% (Pϭ0.30), and survival free from recurrent syncope was 88% and 89% (Pϭ0.72) at 2 years for the syncope unit and standard care groups, respectively. Conclusions-The novel syncope unit designed for this study significantly improved diagnostic yield in the emergency department and reduced hospital admission and total length of hospital stay without affecting recurrent syncope and all-cause mortality among intermediate-risk patients. Observations from the present study provide benchmark data for improving patient care and effectively utilizing healthcare resources. 
S
yncope is a common clinical problem. The estimated incidence of self-reported syncope is 6.2 per 1000 person-years in the Framingham study 1 ; the cumulative incidence is approximately 3% to 6% over 10 years. In selected patient populations, the lifetime prevalence of syncope could reach almost 50%. 2, 3 In the United States, 1 to 2 million patients are evaluated for syncope annually, 3% to 5% of emergency department visits are for syncope evaluation, and 1% to 6% of urgent hospital admissions are for syncope. [3] [4] [5] [6] [7] Medical resource utilization and expenses associated with syncope management are enormous. 5,8 -13 These facts have led to the development of several diagnostic and triaging pathways [12] [13] [14] [15] [16] and clinical guidelines. 2, [17] [18] [19] Despite these efforts, extensive broad-based evaluations are performed and hospital admissions are frequent for patients presenting to an emergency department for syncope evaluation. 4,11,12,14,16,19 -23 In the clinical policy statement from the American College of Emergency Physicians, 19 the general recommendations for admission after a syncopal event in patients without an established cause of syncope (diagnosis) were based primarily on prognostic predictors of mortality and morbidity at 6 to 12 months after the index event. 17,22,24 -27 The rationale for admitting patients with syncope is that the physician's assessment has indicated a cardiac cause is likely and that inhospital evaluation would positively affect outcome. Although a noncardiac cause of syncope is not uncommon in patients with a history of heart disease, 17, 22, 28 difficulty establishing the cause of syncope in the emergency department and concern about arrhythmias have led to a "liberal" policy toward hospital admission for syncope evaluation. 19 It is not known whether such a policy positively affects patient outcome.
The genesis of the present study was based on the central question whether an area designated for syncope evaluation in the emergency department observational unit ("syncope unit") could affect diagnostic yield and the rate of hospital admission for syncope patients with intermediate-risk profiles for a poor prognosis. We hypothesized that a syncope unit equipped with diagnostic resources that target common causes of syncope would improve the diagnostic yield and reduce the hospital admission rate compared with standard care (controls) at the conclusion of the emergency department evaluation. The reduction in hospital admission would not negatively affect patient outcome.
Methods

Definitions
Syncope
A clinical manifestation of a temporary interruption of global cerebral perfusion is defined as a sudden and transient loss of consciousness and postural tone with spontaneous recovery without therapeutic intervention.
Risk Stratification
Risks of cardiovascular morbidity and mortality in patients with unexplained syncope evaluated in the emergency department were classified as high, intermediate, and low. Risk factors were extrapolated from studies conducted in the emergency department 4,20 -22 and from the position papers of the American College of Physicians 17, 18 and subsequently updated from the policy statements of the American College of Emergency Physicians. 19 At the initial emergency department evaluation, patients were stratified into 3 risk categories, as summarized in Table 1 , depending on their symptoms, signs, and laboratory results and the clinical judgment of the emergency department physician. High-risk patients met the general guidelines 19 for recommendation of hospital admission (level B recommendation: moderate clinical certainty with class II strength of clinical evidence). Intermediate-risk patients met the general guidelines for "consideration" of hospital admission (level C recommendation: preliminary, inconclusive, or conflicting evidence, or, in the absence of any published data, based on panel consensus). Low-risk patients met the general guidelines that hospital admission is not required.
Causes of Syncope
Difficulty with establishing the cause of syncope and the "presumptive" nature of the diagnosis have been well discussed. 29, 30 The 10 most clinically relevant diagnostic categories, as previously defined, 31 were used in the present study. The 10 diagnostic categories were organized on the basis of pathophysiological mechanisms and therapeutic targets. These 10 diagnostic categories are as follows: (1) bradyarrhythmias, (2) ventricular tachyarrhythmias, (3) supraventricular tachyarrhythmias, (4) structural cardiac or cardiopulmonary disease, (5) neurocardiogenic or situational syncope, (6) carotid sinus hypersensitivity, (7) cerebrovascular disease, (8) orthostatic intolerance (including orthostatic hypotension, drug-induced syncope, or dehydration), (9) others (syncope-like conditions such as psychogenic syncope or hyperventilation), and (10) unknown. If a cause was uncertain, the final diagnosis was reached by the consensus of 2 physicians of the executive committee.
Patient Selection and Inclusion and Exclusion Criteria
Residents (18 years or older) of Olmsted County, Minnesota, and the 14 surrounding counties who had syncope and presented to the emergency department at Saint Mary's Hospital, Rochester, between January 2000 and April 2004 and met the inclusion criteria were eligible for the study.
Inclusion Criteria
The study included patients who presented with syncope of undetermined cause and who had intermediate risk for an adverse cardiovascular outcome. All patients met the general guidelines for consideration of hospital admission. 19 
Exclusion Criteria
The following patients were excluded from the study: (1) patients with an identified cause of syncope during initial evaluation in the emergency department; (2) patients with any condition that would require hospital admission, including sustained bradycardia (40 bpm), pauses Ͼ3 seconds, type 2 second-degree or complete heart block, sustained supraventricular or ventricular tachycardia, confirmed acute coronary syndrome, stroke, severe hemorrhage, hemoglobin Ͻ10 g/dL, major trauma, or motor vehicle accident; and (3) patients with nonsyncope syndromes, including light-headedness, dizziness, vertigo, presyncope, coma, shock, spells, fall, metabolic syndrome, typical seizure presentation or recurrence of known seizure or other state of altered mentation, or cardiac arrest.
Study Design, Randomization, and Follow-Up
The present study was a prospectively designed, single-center study conducted in a tertiary-care teaching hospital. A pilot study to assess feasibility was conducted in 1999. The randomized trial was commenced in 2000. During the study period, a total of 320 698 patients were seen in the medical unit of the emergency department; 3502 (1.1%) were evaluated for syncope, loss of consciousness, or fainting. Screening of every patient, risk stratification, and attain- Figure 1 ).
Phase 1
Phase 1 occurred from the time of arrival in the emergency department to dismissal from the emergency department. Patients arriving at the emergency department with a complaint of syncope were placed on a cardiac monitor, given nasal oxygen, and administered intravenous support. A complete history was taken, a physical examination was performed, and an ECG was obtained according to practice guidelines. 19 Eligible patients who provided written informed consent were randomly assigned in a 1-to-1 ratio to undergo evaluation according to standard care or to be admitted to the syncope unit. This study followed the guidelines for informed consent of the Institutional Review Board of the Mayo Foundation. After a patient was randomly assigned to standard care (standard care group), the emergency department physician was responsible for making the decision whether further evaluation was required and the setting in which the evaluation should occur. Because of a patient's risk profile and limited additional diagnostic and therapeutic resources in the emergency department, most patients in this group were admitted to the hospital for further management. Additional emergency department diagnostic testing was performed at the discretion of the emergency department physician on the basis of the patient's initial emergency department history, physical examination, and laboratory findings.
Patients randomly assigned to evaluation in the syncope unit (syncope unit group) received continuous cardiac monitoring in a designated area in the observational unit for up to 6 hours. An emergency department physician and a registered nurse staffed the syncope unit. Vital signs and orthostatic blood pressure were checked hourly by the nursing staff. Echocardiography was performed in the syncope unit in patients with abnormal cardiovascular examination findings or an abnormal ECG (Table 1) . Tilt-table testing was recommended for patients who had a history of cardiac disease or an abnormal ECG who presented with symptoms atypical for cardiogenic syncope or for patients without known or confirmed cardiac disease presented with symptoms atypical for neurocardiogenic syncope or orthostatic intolerance. The table was tilted to 70°f or up to 45 minutes. 2, 32 Patients were restricted from oral intake for 6 hours before the test. All patients received intravenous fluid on arrival in the emergency department. Tilt-table testing was performed in the electrophysiological laboratory near the syncope unit. Carotid sinus massage was performed with patients both supine and upright in conjunction with tilt-table testing. Beat-to-beat heart rate and blood pressure were monitored continuously with a multichannel surface ECG (Pruka Engineering) and volume clamp photoplethysmography. 33 An electrophysiological consultation was obtained while the patient was in the syncope unit when interpretation of the tilt-table test result or triaging recommendations were needed. If these tests and consultations could not be performed while the patient was in the syncope unit, arrangements for an outpatient consultation at the Heart Rhythm Center, tilt-table testing, or echocardiography could be made within 72 hours after dismissal from the syncope unit. An educational booklet on syncope (Medical Education and Research, Mayo Press, MC 2945) was given to each patient at the time of dismissal from the syncope unit. The collaborative effort of physician and nursing staff from the emergency department, cardiovascular diseases, and electrophysiology constituted the multidisciplinary approach in the syncope unit.
Phase 2
Phase 2 was the period from the time of dismissal from the emergency department to the conclusion of the evaluation of the index event, defined as either the time of hospital dismissal (for patients admitted for inpatient evaluation) or the time of dismissal from the outpatient Heart Rhythm Center (for patients dismissed from the emergency department and for whom an outpatient evaluation was recommended). For patients who did not require or who declined a Heart Rhythm Center evaluation or follow-up, the index event concluded with dismissal from the emergency department.
Phase 3
Phase 3 was the period from the time of conclusion of the evaluation of the index event to follow-up. Follow-up was conducted by mail or telephone with a prospectively designed survey. The survey consisted of 15 questions pertaining to the patient's response to the 
Study End Points and Data Management
The primary objective of the trial was to assess the effectiveness of the syncope unit in the management of syncope of undermined cause in patients with an intermediate risk of an adverse outcome. This objective was accomplished by determining 2 primary end points, diagnostic yield and hospital admission rate, at the completion of the emergency department evaluation (phase 1) and comparing them between the 2 randomized arms of the study. Secondary aims, complementary to the primary objective of the study and critically relevant to clinical care, included (1) net diagnostic yield and length of hospital stay at the completion of the evaluation of the index event (phase 2) and (2) all-cause mortality and recurrent syncope during follow-up (phase 3).
The patient's clinical history, presenting symptoms, physical examination findings, laboratory test results, and subsequent follow-up data related to the index event were collected according to a prospectively designed database. 31 The database contains more than 200 fields, with 1000 elements categorized as demographics, history, diagnostic and therapeutic intervention, laboratory data, and follow-up.
Power Estimate and Statistics
Although the diagnostic yield and admission rates from the syncope unit are unknown, we estimated that the cause of syncope in at least 60% of this population was noncardiac 23, 28 ; most (80% to 90%) noncardiac causes of syncope could be determined by additional risk stratification and noninvasive testing provided in the syncope unit, 31, 34, 35 and most (Ͼ80%) patients with a noncardiac cause of syncope would not require hospital admission. On the basis of these estimates, we assumed diagnosis and admission rates of 50% at the conclusion of evaluation of the syncope unit group. With 100 patients in each group, we would detect a difference of 19.4% with 80% power or a difference of 22.3% with 90% power. After patients had been enrolled in the study for 4 years, poor recruitment resulted in a decision by the executive committee to stop the study. Given that rate of recruitment, it would have taken an additional 4 years to reach the goal of 100 patients per group. It was decided that although the study would not be powered to detect the original difference between the groups, it would still provide useful information to illustrate the benefit of the syncope unit. After review of the data, it was obvious that the difference in the 2 primary end points for the study was very large. The power to detect a significant difference in the diagnosis rates given the interim result was 0.99. The conditional power to detect a significant difference in hospitalization was equally large at 0.99. The syncope unit and standard care groups were compared with the Fisher exact test for categorical variables. A Wilcoxon rank sum test was used to compare continuous variables. Survival was estimated with the Kaplan-Meier method. A log-rank test was used to compare survival between the groups.
Results
Study Population
The demographic features of the study population are summarized in Table 2 . No significant differences existed between the 2 study groups in past medical history variables or CA indicates cancer; COPD, chronic obstructive pulmonary disease; and CRF, chronic renal failure (creatinine Ͼ2 mg/dL).
*Structural heart disease included valvular heart disease, hypertrophic cardiomyopathy, nonischemic cardiomyopathy, and noncoronary cardiac surgery.
any of the clinical features associated with syncope at the index event. For the 103 study patients, the mean age was 64Ϯ17 years; 51% were women. Of the total study group, 44 patients (43%) had a previous history of coronary artery disease, 9 (9%) had structural heart disease, and 59 (57%) had an abnormal ECG. Recurrent syncope was present in 58 patients (56%); syncope occurred in the supine position in 2 patients (2%) and in the sitting position in 51 (50%); 14 patients (14%) had no prodromal event; and 34 (33%) suffered minor injuries. The mean follow-up was 18Ϯ10 months.
Primary End Points
At the time of dismissal from the emergency department (completion of phase 1 of the study), the presumptive cause of syncope had been established for 34 patients (67%) in the syncope unit group and 5 (10%) in the standard care group (PϽ0.001). The diagnostic outcomes are summarized in Table 3 . For the syncope unit group, neurocardiogenic syncope was the most frequent diagnosis (21 patients [41%]). Of the 2 patients with an arrhythmogenic cause, 1 had ventricular tachycardia and 1 had transient bradycardia. In the standard care group, 5 patients (10%) had the presumptive diagnosis established in the emergency department (2 had presumed vasovagal syncope, and 3 had dehydration). All 5 patients had recurrent symptoms while receiving standard care in the emergency department.
The triaging outcomes and the relation of hospital admission or outpatient evaluation with respect to the diagnosis are shown in Figures 2A and 2B . Hospital admissions were recommended for 22 patients (43%) in the syncope unit group and for 51 patients (98%) in the standard care group (PϽ0.001). In the standard care group, hospital admission was recommended for the 1 patient with presumed neurocardiogenic syncope and for 3 patients with presumed orthostatic intolerance related to medications or dehydration, because of an atypical clinical presentation (no warning or syncope in the sitting position), a history of coronary artery disease, or previous myocardial infarction. 
Secondary End Points: Phase 2
Because of the study design and the risk profiles of the study patients, all admitted patients were under the care of a cardiology service at Saint Mary's Hospital.
Diagnostic Yield
Of the 22 patients admitted to the hospital after evaluation in the syncope unit, 14 were admitted for further treatment after a diagnosis had been established in the syncope unit and 8 for further diagnostic evaluation when a cause could not be determined in the syncope unit (Figure 2A) . Of the 14 patients with a presumptive diagnosis, 6 had neurocardiogenic syncope, 2 had orthostatic intolerance, 4 had carotid sinus hypersensitivity, 1 had bradycardia, and 1 had ventricular tachycardia. Of the 8 patients who were admitted without a diagnosis, 5 had a diagnosis established during hospital evaluation. Among the 29 patients dismissed after evaluation in the syncope unit, the diagnosis was established for 20 in the syncope unit. For the 9 patients without a diagnosis, outpatient management was thought to be appropriate. Of these 9 patients, 5 declined further outpatient evaluation, and 4 had follow-up at the Heart Rhythm Center; the diagnosis was established for 3 of these 4 patients. At the completion of phase 2, 42 patients (82%) in the syncope unit group had a presumptive diagnosis established. The specific diagnoses established during phase 1 and phase 2 and the accumulative diagnoses established at the conclusion of phase 2 are summarized in Table 3 . The triaging outcomes in the standard care group are shown in Figure 2B . The specific diagnoses established during phase 2 and the accumulative diagnoses are also summarized in Table 3 . Accumulative diagnoses were established for 42 patients (81%) in the standard care group. At the conclusion of phase 2, the diagnosis was established for 82% of the syncope unit group and 81% of the standard care group (Pϭ0.84). 
Length of Hospital Stay
Among the 22 patients admitted to the hospital after evaluation in the syncope unit, the mean hospital stay was 2.9Ϯ2.3 days (range 1 to 10 days; median 2.0 days), and the total number of patient-hospital days was 64. Of the 22 patients who were admitted, 13 were dismissed within 48 hours. Among the 51 patients in the standard care group admitted to the hospital, the mean hospital stay was 2.7Ϯ3.6 days (range 0 to 22 days; median 2.0 days), and the total number of patient-hospital days was 140. Of these 51 patients, 38 were dismissed within 48 hours. Although the total number of patient-hospital days that resulted from the higher rate of admission was larger for the standard care group, the mean length of hospital stay was not significantly different between the 2 groups (Pϭ0.18).
Secondary End Points: Phase 3
The actuarial occurrence of all-cause mortality, recurrent syncope, and a combined total mortality and recurrent syncope are shown in Figure 3 . Of the total study cohort, 5 died during follow-up: 2 in the syncope unit group (1 of stroke, 1 of pneumonia) and 3 in the standard care group (1 of stroke, 2 of cancer). The probability of survival at 2 years was 97% for the syncope unit group and 90% for the standard care group (Pϭ0.30). Recurrent syncope was reported in 9 patients (4 in the syncope unit group). The probability of being free of a syncopal event at 2 years was 88% for the syncope unit group and 89% for the standard care group (Pϭ0.72).
Other Outcome Variables
Major diagnostic tests and consultations during phases 1 and 2 of the study are summarized in Table 4 . Echocardiography was performed in 32 patients in the syncope unit group, and 3 of these patients were admitted to the hospital after it was determined their ejection fraction was Ͻ0.40. During phase 2, 14 of the 16 electrophysiological consultations for the syncope unit group were conducted in an outpatient setting at the Heart Rhythm Center.
Primary therapeutic interventions are summarized in Table  5 . Primary therapy was defined as the treatment recommended to target the presumed cause of syncope. Medical therapy included conservative measures such as education for prevention of recurrent syncope, liberal fluid intake, salt intake, or any adjustment or initiation of drug therapy. For patients without an established diagnosis, a medical approach was usually taken for prevention of recurrence. A pacemaker was implanted in 5 patients in the syncope unit group: 1 for intermittent high-degree heart block and 4 for carotid sinus hypersensitivity. Three patients in the standard care group received pacemaker therapy: 2 for sinus node dysfunction with documented pauses and 1 for carotid sinus hypersensitivity. A defibrillator was implanted in 1 patient in the syncope unit group for spontaneous and inducible ventricular tachycardia and in 3 patients in the standard care group who had inducible ventricular tachyarrhythmias. Two patients in the syncope unit group were found to have severe coronary artery disease and possible transient ventricular arrhythmias causing syncope; 1 underwent coronary artery bypass surgery, and 1 had multivessel angioplasty and stent placement.
One patient in the standard care group had severe aortic stenosis and underwent aortic valve replacement.
Adverse Events
No adverse events were noted as a result of the study in any of the patients. No complications occurred related to random allocation to the 2 groups or to the testing modalities in the syncope unit.
Discussion
Major Findings
In this prospectively designed, single-center, randomized study, the effectiveness of a designated syncope unit in the emergency department was examined for patients who presented with unexplained syncope with intermediate risk of increased cardiovascular mortality and morbidity. The main findings are as follows: (1) There was a significantly higher diagnostic yield and a decreased hospital admission rate for patients in the syncope unit group compared with those in the standard care group. (2) At the conclusion of the evaluation of the index event, the net diagnostic yield was similar for the 2 randomized groups. The total length of patient-hospital days was reduced by Ͼ50% for patients in the syncope unit group. (3) The reduced total length of hospital stay was related directly to the decreased hospital admission rate, whereas the mean length of stay was similar for the 2 study groups. (4) Follow-up outcomes for all-cause mortality and recurrent syncope were also similar for the 2 groups. These observations suggest that a syncope unit in the emergency department, with a multidisciplinary effort and appropriate resources, provides effective and efficient care for selected patients. The information from the present single-center study could provide benchmark data to assess whether this approach could be adopted in a more broad-based community hospital setting.
Syncope Unit Design
The high incidence, multiple causes, and sporadic nature of syncope in a highly heterogeneous population make the diagnosis of syncope difficult. Several diagnostic protocols, pathways, and guidelines have been proposed to streamline the evaluation of syncope in both inpatient and outpatient settings. 2, [12] [13] [14] [16] [17] [18] [36] [37] [38] Despite these efforts, there is no uniform strategy. Clinical evidence for effective triage of patients in the emergency department who have syncope is limited. 19 Although the diagnostic tools for evaluating syncope continue to evolve and improve, 35 it is not known whether any of these diagnostic modalities could be used in the emergency department and how clinical outcomes may be influenced.
The design of the syncope unit in the present study was based on the common causes of syncope and the available diagnostic tools suitable for emergency department practice. Multidisciplinary collaboration is not only useful but needed for the evaluation in the emergency department of patients with syncope, as evidenced by the numerous causes of syncope that require the attention of emergency department physicians, cardiologists, and electrophysiologists who share expertise in triage, diagnosis, therapy, and education. A neurological evaluation was not required in the present study because neurological conditions such as seizure and stroke, which are differentiated from syncope mainly by clinical presentation, 2 were excluded by the study design.
Continuous cardiac monitoring for up to 6 hours in the syncope unit may allow transient arrhythmias to be documented. During evaluation in the syncope unit, an arrhythmogenic cause was documented in 2 patients (4%). Although the diagnostic yield was seemingly low, and an inpatient evaluation would likely have documented an arrhythmogenic cause, earlier diagnosis could result in expedited inpatient management of this small segment of the population.
The 12% prevalence of carotid sinus hypersensitivity among the patients in the syncope unit group is important. Although the prevalence of carotid sinus hypersensitivity has not been determined precisely and is expected to be population dependent, 39 -41 physicians should be aware that this condition is not uncommon among the elderly population.
Results of the present study demonstrate that the diagnosis can be made in the emergency department when carotid sinus massage is performed in conjunction with continuous beatto-beat heart rate and blood pressure monitoring in patients both supine and upright, as required in this study.
Results from tilt-table testing highlighted that for patients with an intermediate-risk profile for a poor cardiovascular prognosis, the most common cause of syncope is neurocardiogenic. This observation is similar to findings from a previous study in patients with suspected or confirmed heart disease. 28 Echocardiography provided quantitative information about cardiac function and demonstrated an ejection fraction Ͻ0.40 in 3 patients who then were admitted to the hospital. The information on normal cardiac structure and function was reassuring because most of the patients were triaged to outpatient evaluation. Electrophysiology consultation provided expertise in the interpretation of test results and contributed to the overall management of patients. Although the differential value of each component in the syncope unit could not be determined precisely, the combination of these resources increased diagnostic yield from 10% for patients in the standard care group to 67% for those in the syncope unit group. Our observations provide compelling evidence that when additional time and appropriate resources are provided in a syncope unit, the diagnostic yield increases, and the hospital admission rate decreases significantly.
Syncope Unit Outcome
The effect of the syncope unit was assessed by clinical outcomes from 3 phases of this study: emergency department (phase 1), hospital or outpatient clinic (phase 2), and follow-up (phase 3). Despite efforts to develop a risk score, 16 diagnostic pathways, 12, 13, 36, 38 and practice guidelines, 19 the hospital admission rate (for all patients presenting to an emergency department with a wide range of risk profiles and not limited to intermediate-risk patients) is high, ranging from 26% to 60%. 4, 14, 20, 23, 38, 42 The high hospital admission rate for patients in the standard care group clearly reflects the difficulty in ascertaining which patients with syncope are at risk for an adverse event. The high diagnostic yield among patients in the syncope unit group clearly led to evidencebased triaging and a reduced hospital admission rate. In the present study, the emergency department physicians and staff had direct access to the Heart Rhythm Center to arrange outpatient follow-up evaluation when indicated, because we recognized the presumptive feature of the diagnosis of syncope 29, 30 and the possibility of a cardiac cause despite a positive response to tilt-table testing and carotid sinus massage. 31, 43 This continuity of care between the emergency department and Heart Rhythm Center likely contributed to the lower admission rate and optimized care of patients.
All patients in the present study who required admission were admitted to a cardiology service because of the patients' risk profiles with an increased propensity for an adverse cardiac outcome. The accumulative diagnostic yield at the conclusion of phase 2 evaluation was comparable for the 2 study groups. Of the 42 patients in the syncope group who eventually had a diagnosis, the diagnosis was made in the syncope unit in 34 (81%). In the present study, the accumulative diagnoses of neurocardiogenic syncope and carotid sinus hypersensitivity were higher and orthostatic intolerance, drug-related syncope, and dehydration were lower for the syncope unit group than for the standard care group. Potentially, these differences could be explained by our practice patterns, readily available tilt-table testing, carotid sinus massage, electrophysiological consultation in the syncope unit, and the routine care of control patients by the cardiology service after admission. The in-hospital cardiology care of the standard care group could have reduced the need for further electrophysiological consultation and testing after risk profiles had been reviewed. The frequent diagnosis of orthostatic intolerance and the high frequency of a short hospital stay (Ͻ48 hours) for the standard care group provide further evidence that inpatient evaluation may not be necessary in a large portion of patients with syncope who are at intermediate risk for an adverse cardiovascular outcome.
The mean number of hospital days was similar for the 2 groups. For the syncope unit group, the longer hospital evaluation anticipated for patients without a diagnosis may have been offset by a more expedited therapeutic intervention for those with the diagnosis established in the syncope unit. For the standard care group, the anticipated longer evaluation and treatment may have been offset by the large number of patients with orthostatic intolerance and a short hospital stay who did not require in-hospital management. The overall decrease in total patient-hospital days for the syncope unit group, primarily the result of reduced admission, may have important ramifications for healthcare utilization and expenditures.
The effect of in-hospital care on clinical outcomes after syncope has been evaluated in the emergency department is not known. 19 Follow-up outcomes of all-cause mortality and recurrent syncope were not significantly different for the 2 groups. Although the present study was underpowered to address these secondary end points adequately, the comparable event rates for patients in the syncope unit group who received outpatient care and for patients in the standard care group, most of whom were admitted to the hospital, were reassuring. The decreased hospital admission rate and the total length of patient-hospital days did not adversely affect patient outcome during follow-up.
Study Limitations
One of the potential limitations of this study could be the unblinded study design. Confounding factors such as the patient's preference for inpatient or outpatient evaluation and the physician's effort to make the diagnosis in the emergency department could be influenced by the randomization. We believe that such influences were minimal, because the improved diagnostic rates clearly were attributed to the resources available in the syncope unit, and admission was recommended according to current guidelines. Relevant clinical outcomes such as mortality and recurrent syncope were not likely affected by the unblinded design of the study. To minimize potential patient selection bias at a tertiary-care medical center, study cohorts were limited to patients from Olmsted County and the 14 surrounding counties. Why a large number of patients declined to participate in the present study could not be determined precisely; however, the complex interactions between conventional practice and medical economics likely affected the recruitment rate. Some patients were reluctant to enter the randomization because of concern about delays for in-hospital evaluation and a larger insurance deductible if hospital admission was not required after evaluation in the emergency department. These reasons for refusing to participate in the study were not risk dependent, and the possibility of their affecting an accurate representation of the intermediate-risk population could not be excluded. The absence of cost-benefit analysis is a major limitation. It is possible that a syncope unit may not be useful for most hospitals depending on costs of staffing, training, and prolonged patient stay in the emergency department. We appreciate that the resources available in our syncope unit are likely suitable for large referral centers, but the model can easily be adapted to any emergency department that has space for an observational unit, has the necessary equipment, and has cardiology consultation available. With tilt-table testing and electrophysiological support widely available, these resources conceivably could be available in most community hospitals.
The present study was not powered to assess the secondary end points. Because of the low event rates, a larger sample size will be needed to assess mortality and recurrent syncope. The differential impact of the various resources on the primary end points of the study could not be assessed. Future studies should consider protocols to establish the most effective syncope observational unit.
Clinical Significance and Potential Impact
This study provides the first evidence of the effectiveness of a designated syncope unit in an emergency department for the evaluation of patients with intermediate-risk profiles. Similarly equipped observation units are widely used nationwide because they have been shown to be safe and cost-effective in the management of patients with intermediate-risk for unstable angina. 44 Our protocol had a similar design, with a period of cardiac monitoring followed by a diagnostic or prognostic test. Of the present intermediate-risk patient population, 39% arrived at the emergency department with unexplained syncope ( Figure 1 ). Multidisciplinary collaboration in the syncope unit provided efficient and effective evaluation and triage of the patients. With growing awareness of rapidly rising healthcare expenditures, the significant decrease in total patient-hospital days after evaluation in the syncope unit warrants a detailed cost analysis to optimize the costeffectiveness of this novel model for clinical practice in an emergency department.
